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F.8 Front Protection
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Attenuator and Diagonal

IA has 4 choices. The test method should follow each type.

BLANK Attenuator and Diagonal

Standard Foam

Impact Attenuator Type: 4 4 choices Standard Honeycomb
Standard Foam Attefiuator Height] 4 304mm (12in)

Custom-Non-Composite
Standard Foam Atjenuator Width: / 355mm (14in)

F843 Front Bulkhead Outside toPutside Heigh mm e Custom-Composite : Meaning of monocoque structure
Front Bulkhead Outside Tp Outside Widh: mm BLANK

4 types of test methods depending on the IA type

= A

F.8.4.3 Diagonal Tube, Attenuator Test, or Composite

Minimum ube Use
F.3.2.1 Example: 25.4mm x 1.2mm roynd Steel f A BLA
F3.4.1 Diagonal Mipimum Tybe:  Size /ﬂ BLA
all thickfiess: / 4 mm BLA
F.3.4.1 Squaye side: mm BLA
Wall thickness:/ 00212 m
Sqliare sigé: / 4.025 m
Tube cross gectiogfal are "/9.10E-05 m”"2
Tube second mgmenyof inediZ f): 6.70E-09 m”™4
F.3.4.2 Ygung'g Mo (E): 2.00E+11 0.00E+00 Pa BLA
F.3.5  (Critical Sy: 3.05E+08 0.00E+00 Pa BLA
Buckling Modulus EL*A4A E 2 _2: 1.34E+03 e
Sy: S_1* L=S 2*A_2: 2.78E+04
Bending 4*S 1+ = 4*S_2*_2/r: 6.43E+02
Deflectior ending_1/(48*El): 1.00E-02

Energy *Bending”2/(48*El): 3.22E+00

Select each item. = Test Test




Attenuator and Diagonal

Attach requested evidence.

Insert Pictures - may be added left or below:

(a.) Standard Impact Attenuator Receipt

(b.) Adhesive Material Properties -
Indicate selected value, include units conversion
(c.) Composite Material Receipts
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Attenuator and Diagonal [ Addedin 2023

Attach requested evidence.

EQ
F.e.4.1 Impact Attenuator T_-.-pe:l Custom - Non-Composite EQ
12in) M/A
/A
F.8.4.3 Front Bullkhead Quteide to Outside Height: EQ
Front Bullthead Outeide To Outeide Width: EQ
F.8.4.1 Cuztom Impact Attenuators requires annual phyzical test.

F.8.4.2 Diagonal Tube, Attenuator Test, or Composite

Minimum /A
F.2.21 Example: 25.4mm x 1.2mm round Steel I NSA
F.a.4.1 Diagonal Minimum Tube:  Size C MA
F.3.4.1 Square side: o5 mm MSA
Wall thicknees: 0.0012 m M/A
Square side:  0.025 m MSA
Tube cross sectional area (Al: g 10E-05 m*2 M/ A
Tube second moment of inertia {1): g 7o0E-00 m*4 M/ A
F.3.4.2 Young's Modulue (E): 2.00E+11 0.00E+00 Pa /A
F35  Critical Gy 7 nSErnn nAnSnn n- o
Buckling Modulus E_1*_1 <=E_2*I_2: = o
-2 == +In Standard IA, if you need Diagonal for FBH,
Bending A*5 1% 1/r <= 45 2% _2/m: I
Deflection Bending 1/(48*El): d f g h ||
lect LLreeesm don't forget to enter these as well.
F.8.4.3.a Tube frame teams should weld a diagonal to the Front Bullhead.
F.8.4.3.a Monocoque teams should install diagonals with 2 * 30kM attachment to reduce testin
The structure must go across the entire front bullkhead opening on the diagonal.
If a frent bulkhead or removable panel with no openings is not feasible, preferably a &
tube is welded or bonded to the AIP. Round tubes may not be welded or bonded to th
Diageonal, AIP, and FB material must be entered in cellz 157, 158, T37, AN325, and AN37. o
Diagonal Composite to Steel =
| - 4m | Added in 2023
mm mm /A
A
0.00E+00 Pa 0.00E+00 Pa MA
Type  mm Typo mm MA
Typo  mm Typo  mm MSA
mm mm M/A
mm mm M/A
MSA
mm M/ A
M M/A
M/ A
n nnF.Lnn WA




Anti-Intrusion Plate

Physical test is required for Composite AIP.

Physical test required

F.821 Anti-Intrusion Plate (Al) material: tes Fg21 Anti-Intrusion Plate (Al) material: omposite =
Steel: 1.5mm (0.060in), Aluminum: 4.0mm (0.157in): |n'|m Steel: 1.5mm (0.060in), Aluminum: 4.0mm (0.157in): mm WA
F.8.2.2 - AIP 3-Point & Shear or 120kN Phyzical Test required.
F.8.3.2 Al plates made of any material besides steel or aluminum must sither: F.8.3.2 A&l plates made of any material besides steel or aluminum must sither:
F.8.3.7.3 Be physically tested on a replica bullhead up to 120kN, F.8.2.2.a Be physically tested on a replica bullthead up to 120kN,
with the load distributed over the 200 mm x 200mm minimum |A area. with the load distributed over the 200 mm = 200mm minimum |4 area.
F.8.3.2.b Show F.B8.3.4 120kN equivalence from F.4.3.1 laminate testing. F.8.3.2.b Show F.5.3.4 120kN equivalence from F.4.3.1 laminate testing.

F.8.3.2 Composzite Anti Intrusion: Steel M/A F.8.3.2 Compaoszite Anti Intruzion: Composite
F.8.3.2 Compoeite Al Equivalence: A F.g.3.2 Composite Al Equivalence: B
Type ZES Tab Mame Of Layup Used: M/ A Type SES Tab Mame OF Layup Used: B
Core thickness: |mm M A Core thicknees: mm B
Sealing option, layup repeats: Outer gkin thickness: Layup mm MN/A Scaling option, layup repeats: Outer glin thickness: Layup mm
Scaling option, layup repeats: Inner ghin thickness: Typo  mm M A Scaling option, layup repeats: Inner gkin thickness: Type mm
Thickness of panel: #VALUE! mm M/ A Thicknese of panel: VALUE! mm
Composite Panel Height: mm M A Compogeite Panel Height: mm B
Composite Panel Width: mm MSA Composite Panel Width: mm BL
Top Edge of FB to Top Edge of IA: mm M A Top Edge of FB to Top Edge of |A: mm BL
F.8.3.1 Minimum Reguired Impact Attenuator Height: 100 mm M/ A F.a.21 Minimum Regquired Impact Attenuator Height: 100 i

Minimum Regquired Impact Attenuator Width: 200 mm M/A Mii " n! mm
Second moment of inertia |, Vertical: mhd M/ ItemS marked BLANK —
Second moment of inertia |, Horizontal: m*ad MAA must be entered m*d

Young's Modulus (El:  Layup Pa M4 ip Pa E
Ultimate Tensile Strength (51 Na};nz Pa WA It haS tO be "EQ"- & Pa B
Shear:  Typo Pa M A Shear:  Typo Pa B
F.8.3.1 Max Bending Moment, Vertical (120N Partial UDLJ: M MAA F.8.3.1 Max Bending Moment, Vertical (120N Partial UDLJ: M
Max Bending Moment, Harizontal {220kMN Partial UDL): Mm MA Max Bending Moment, Horizontal {220k Partial UDL): M
Max Bending * Max v / | = Max Stress, Vertical: Pa MSA Max Bending * Max y /| = Max Strese, Vertical: =
Max Bending * Max y / | = Max Strese, Horizontal: Pa M/ Max Bending * Max y /| = Max Stress, Horizontal: Pz
UTS (3) / Max Stress = Safety Factor, Bending: MAA UTS (5] / Max Strese = Safety Factor, Bending:
Perimeter Shear Stress, 220N Load: Fa MA Parimeter Shear Stress, 220N Load: Pz
Safety Factor, Perimeter Shear: M/ A Safety Factor, Perimeter Shear:



|A Attachment

The items below are based on the concept that the tip of the
IA hits the upper part of the SIS to protect the occupants in
the event of a side collision from another vehicle.

That is, the Top part
of IA must be this
height.

Front top of IA > 240mm above lowest point in cockpit:
Front bottom of IA < 220mm above lowest point in cockpit: mm
F.8.5.2 [A to Al plate mounting method:
mm
0.00E+00 N
T
0 N/mm?*2
[ mm?

Diagonal Side Impact Member«

240mm or more from the
lowest point of the cockpit

Upper Side Impact Member
{completely in zone )«

Lowest Pointinside Cockpit

(example location )+ \
| T~ Lower Side Impact Meh
m 220mm or less from the
bottom of the cockpit

A side collision will
still hit this range.

320 mm-
240 mm-
Ty
N




Anti-Intrusion Plate, |A Attachment

Attach requested evidence.
Specific examples are not given because each team has its own
way of thinking and calculation method.

Insert Pictures - continued:

(d.) Wing Detachment Material Properites

(e.) Other Wing Detachment Calculations

(if not using standard fastener shear)

Insert measurement of |IA front top edge height.

Shear Dimensions
Do not count holes as part of the area.
Even with precrush, honeycomb bond area is
usually <50% of the face.

Insert measurement of IA front top edge height.

Shear Dimensions

Do not count holes as part of the area.
Even with precrush, honeycomb bond area is
usually <50% of the face.

For the AIP and IA fixing methods, in addition to the
isometric drawing below, enter and attach detailed
information on brackets, stays, bolts, etc. in a three-sided
drawing.

Every year, many of these deficiencies are
the cause of reexamination.

The CAD drawing cited is from Tokai University.
The drawings are very clear and easy to review.
I won't go into details, but I'll show you with respect.



Wing Detachment

The concept of Front Wing is the same as before.

Note that there are 5 types of Front Wing Status

and the input items are different.

Front Wing Status: No Front Wing w |MN/A
M/ A
Front Wing Physically Tested With LA N/A
Front Wing Phwsically Tested Without LA :
Standard Shear Calculation EQ
PlCustom Calculation EQ
F.8.7.2.a Peak deceleration force <= 120000N 95000 N EQ
Peak deceleration remains <= 40g: 323 g EQ
If there is no Front Wing, no input other than item
selection is required.
If you do a physical test with IA, select the
following and do not need to enter.
EQ
Front Wing Status:| No Front Wing ] N/A
N N/A
N/A
0 N EQ
Peak Attenuator Force: 95000 N EQ
F.8.7.2.a Peak deceleration force <= 120000N 95000 N EQ
Peak deceleration remains <= 40g: 32.3 g EQ

If you do a physical test without IA, select an
item and enter the required item.

When calculating shear force with standard IA, select an
item and enter the required item.

When calculating shear force with Custom IA, select an item
and enter the required item.

Tested failure force:
Which column has the front wing force data?

Front Wing Status: |Front Wing Physically Tested Wlthout IH EQ the experlmental reSUIts

><| Compressed data

Wing detachment force: 0 N
Peak Attenuator Force: 95000 N EQ
F.8.7.2.a Peak deceleration force <= 120000N 95000 N EQ
Peak deceleration remains <= 40g: 32.3 g EQ

Physical Tests

Insert Test Pictures - may be added below:
(a.) IA and FB test fixture before the test

(@3 If you do a physical
S test, attach photos
before and after the

test and photos
showing the test
' method.

(d.) IA Energy Displacement Curve

Paste in logged
data from test

Paste in logged
data from test

Paste in logged data from test below:
Itis acceptable to resample the data at a

lower frequency to reduce the number of
datapoints. Repeat the weighted average
force and energy calculations in columns
three and four. Do not assume all steps
Disp. Force Weighted Energy

mm N N J
MAX MAX MAX MAX
0 0 0 0

below:
Itis acceptable to
resample the data

atalower
Disp. Force
mm N
MAX MAX
0 0

below:
It is acceptable to
resample the data

atalower
Disp. Force
mm N
MAX MAX
0 0

If you did a physical test, enter the raw data of

every 1mm is recommended.




Front Bulkhead

Include all required dimensions.

The Front Bulkhead shape may be more complex than this example. For bOIting by dri"ing directly into the FBH.
Total Width 7 Put an insert. (regulation requirements)

Diagonal if .
rotal required. Processing of standard IA
Height . o

¢ is prohibited.
© If using tabs for mounting,
see EV tab for brace web &
Weld length diagram.
Spacing —H e
Weld Lefigth

bulkhead, a welded A_nti Iptrustion plate reaches NOT PERMITTED: changed design or dimensions for Standard
at least to the centerline Af the bulkhead tubes.

At least 50% of the platg/perimeter is welded, When WE'dlng AIP, the Weldlng dlStance IATYPE12
ratio can be calculated.

F.8.4.3 Diagonal required if standard IA (Form) with front bulkhead outside dimensions greater
than 400 x 350 mm and if using standard IA (Honeycomb).



Front Bulkhead

Input items are different for Tube and Composite

For [Tube]

A 25mm gap is required between the AIP + FB + Diagonal and the pedal assembly.

Front Bulkhead

Minimum
F.321 Ewample: 25.4mm x 1.6mm round Steel
F34.1 Front Bulkhead Minimum Tube: Size B
Wall thickness: 12
F34.1 Square side: 25

Wall thickness: 0.0012
Square side:  0.025
Tube cross sectional area (A): 1.14E-04

m*2

Tube second moment of inertia (I): 8.51E-00 m"4
F.34.2 F.3.5 Young's Modulus (E}: 2.00E+11 0.00E+00 Pa
F.35 Critical Sy: 3.05E+08 0.00E+00 Pa

Buckling Modulus E 1*1_1<=E_2°I_2: 1.70E+03
Sy: S_1*A_1«=5_2%A_2: 34A8E+04
Bending A°5_1°1_1/r == 4"5_2"1_2/r: 81TE+02
Deflectior Bending_1/(48°El): 1.00E-02
Energy 0.5°Bending™2/(48°El}: 4.09E+00

F.7.3 Front Bulkhead Construction: Tube Tube Diagonal MN/A

Front Bulkhead Tubes Replaced Size B: ji] Disgonal Size C: 0 NSA

Type SES Tab Name Of Layup Used:|:| A

Front Bulkhead N/A

Core thickness:l:lmrn A

Scaling option, layup repeats: Quter skin thickness: Layup mm MN/A

Scaling option, layup repeats: Inner gkin thickness:  Typo  mm MSA

Thickness of panel: #VALUE! mm MN/A

Front Bulkhead Height: mm MN/A

Front Bulkhead Width: mm /A

Cutout Height mm MN/A

Cutout Width mm N/A

Composite Panel Height: 0 mm MN/A

F.34.2.a Young's Modulug (E): 200E+11  Layup Pa MN/A

Ultimate Tensile Strength (5): 3.65E+08 Name Pa MN/A

Shear: 211E+08 Typo Pa N/A

F.7.32 ‘5mm FBHS Section N/A

Core thickness: 0 mm N/A

Outer skin thickness: 0 mm N/A

Inner gkin thickness: 0 mm N/A

Thicknezs of panel: 0 mm A

F.34.2a Young's Modulus (E): 2.00E+11 0.00E+00 Pa N/A

Ultimate Tensile Strength (5): 3.65E+08 0.00E+00 Pa N/A

Shear: 2.11E+08 0.00E+00 Pa N/A

0 x Steel Tube Flat (h} N/A

F321 Minimum FB wall thickness: 0.0012 0 m /A

Outer Diameter / Panel Thickness:  0.025  #VALUE! m N/A

F34.1 Additive cross section (A): D.00E+00 #VALUE! m"2 A

Ldditiva carnnd mamant af inardia (- AAAE AR —a [y

For [Composite ]

F.824 A 25mm gapisrequired between the AIP + FB + Diagonzl and the pedal azzembly.

F.6.1 Front Bulkhead omposite -
Minimum Tube Used N/A
F.321 Example: 25.4mm x 1.6mm round Steel —I N/A
F.341 Front Bulkhead Minimum Tube: Sjze B NSA
Wall thickness: 12 mm N/ A
F341 Square side: 75 mm M/A
Wall thickness: 0.0012 m N/A
Square side:  0.025 m MN/A
Tube cross sectional area (A): 1.14E-D4 m*2 /A
Tube second moment of inertia (I}: B51E-09 m*4 N/A
F.342 F.3.5 Young's Modulus (E): 2.00E+11 0.00E+00 Pa M/A
F.35 Critical Sy: 3.05E+08 0.00E+00 Pa MSA
Buckling Modulus E 1°1_1<=E_2°I_2: 1.70E+03 /A
Sy: S_1°A_1«<=5_2"A_2: 34BE+04 MN/A
Bending 475 _1%1_1/r <= 4*5_2*1_2/r: 8.1TE+02 /A
Deflectior Bending_1/{48%El): 1.00E-02 MN/A
Energy 0.5*Bending"2/(48"El}: 4.09E+00 MSA

BLANK

F.7.3 Front Bulkhead Construction: Composite Tube Diagonal
Front Bulkhead Tubes Replaced Size B: 2 Diagonal Size C: 0
Type SES Tab Mame Of Layup Used:[ [IEINITH

Front Bulkhead

Core thickness:l:lrnm
Scaling option, layup repeats: Outer skin thickness:  Layup  mm
Scaling option, layup repeats: Inner skin thickness:  Typo mm

Thickness of panel: #VALUE! mm

Front Bulkhead Height: mm

Front Bulkhead Width: mm

Cutout Height mm

Cutout Width mm

Composite Panel Height: ] mm

F.342.a Young's Modulus (E}: 200E+11  Layup Pa

Ultimate Tensile Strength (S): 3.65E+08 MName Pa
Shear: 211E408 Typo Pa

F.7.3.2 ‘Bmm FBHS Section
Core thickness: 0 mm
CQuter skin thickness: 0 mm
Inner skin thickness: 0 mm
Thickness of panel: ] mm
F.342.a Young's Modulus (E): 2.00E+11 0 00E+00 Pa

Ultimate Tensile Strength (S): 3.65E+08 0.00E+00 Pa
Shesar: 2.11E+08 0.00E+00 P2
2 xSteel Tube Flat (h)

F321 Minimum FB wall thickness:  0.0016 0 m
Quter Diameter / Panel Thickness:  0.025 #VALUE! m
F.341 Additive cross section (A): 2.28E-04 #VALUE! m"2

LAAitue samnnd mmamant Af insctia (112 4 TAC Ao —na

10



AIP Attachment

Attach requested evidence.

F.822 1P 72 Anachme Bolted Welded

Al plate must match entire Front Bulk
Scroll to bp

F.8.4.3d

Bolted
¥ Welded

F822 AlP to FB Attachment| Bolted |
Al plate must match entire Front Bulkhead perimeter
F823b Number of 8mm critical fasteners (& required) ]
Minimum distance between bolt centers:

F822 AlP to FB Attachment| Welded
Al plate must at least reach the centerline of Front Bulkhead tubss.

F823.a At least half the perimeter must be welded:| %
Shortest weld »= 25mm {1in);| mm

Bolting AIP te tube Front Bulkhead
F.823.b Locate Al bolts through FB tube inserts or on tabs:

Pto tube Front Bulkhead

H - . i i Maximum Fastener centerline offset from tube surface:
F Laminated retubeinsersoron tabs] | wia e e

e offeet from tube surface: mm MSA See diagrams: EV Acc tab AY28-BI28  Mount thickness (

Mountlength
Bonded ss section on tube surface] | w/a Mgt s (1 m

_ Laminated

. X A . Minimum gusset height normal to mount fce ( rm
See diagrams: £V Acc tab AYZ8-BI128  Mount thickness (Bl: mm MSA F35 00  15kNshearbending My / | <= Su-Wel
. 0.00E+00 0.0 5kNnormal bending M°y / | <= Su-We FE27 AIP to FB Attachment [Laminsted =
- I
Mount length (L): mm MSA 0.00E+00  Parabolic shear 3*Test Load/2area <= Shear: 1 plste must match entirs Front Bull he2g pErmETer.
o - (T1- [ e | Faiu Sersll te bottom.
_'T] - mm N/A Serall o battom. mm )
ere are 4 options. (HI: mm N/A [Eended | -
) onae head perimeter ]
. . feld: M/A Fhesc scron w pomom N/A Bolting AIP to tube Front Bulkhead
n put |te| | IS a re | e re nt . Jald- N/A Serall to bottom m N/A F.B.23b Locstz Al bolts throuzh FB tube inseriz or on tabs:
eld: y Maximum Fastener centeriine offsst from tube surface: ol
; i r 3* f2*ar = " { e Meurt erass section on fube surfsce:
=
D.00E+00 Parabolic shear 3*Test Load/2%arez <= Shear: NSA T —— = See dingrama: EV Ace b avon Bize M oo —
F8.23b Locate Al bolts through FB tubs inserts or on tabs N/A Mount length (L: mm
Maximum Fastener centerline offset from tube surface: mm N/A " . h”";"‘““ !‘;‘t“‘ ‘“’;‘:“‘ :: - mm
Mount cross section on tube surface; /A A6 0D 16kN sheas beredng My /1 <o Su ek n
F28.23b Bolting AIP to composite Front Bulkhead MSA See diagrams: EV Acc tab AY28-BI28  Mount thickness (2):] mm /A s 00 5kN nomal benging My / |
. . Mount lsngth (L1 mm NFA ; e
‘asteners per washer:I:l Washer/bolt perlmetm':I:l mm MSA Minimum gussst thicknass (T)- i, A #eppess Parabolic chear 3'Test Load/2'area <= Shear
Panel thICkI"IESSZ #HALUE! mm N n’A Minimum gusset height normal to mount face (H):| mm /A
i "f F35 0.0 15kN shearbending M*y /| <= Su-Weld: /A FE23b Bolting AIP to composite Front Bulkhesd
Core thickness: 0 mm N/A 000E+00 0.0 5kN normal bending M*y / | <= Su-Weld: /A Fasterers per washer: Washer/bokt perimeter [ |mm
e DODELD0  Parabolic shear 3°Test Load/2*area <— Shear: NFA Panel thickness: FVALUE! mm
Quter skin thickness: Layup mm MSA Core thichnese. 0 mm
Inner skin thickness: Type mm MSA e Qutersiin thichness: - Lawo mm
) ) ye . F823b Bolting AIP to composite Front Bulkhead /A ) rren skin triciress: | Typo | mm
Faszteners perinzert: Inzert Perimeter on bulkhead: mm N/A asteners perwasher | Washer/bolt perimeter] mm /A Faaterers per “““"_E Iraert Perimater o bulkhezc: mm
A X - , Eanel shicknese. FVALUET mm N/A Erers per backing plate: ] Backing plate thickness: mm
ers per backing plate: Backing plate thickness: mm M/ A e T A Taching plate perimeter on bulkheac: mm
- . P ore thickness: mm y Minimum - Fastener spacing, edze, or comer distance: mm
Backing plate perimeter on bulkhead: mm MSA Outer skin thickness:  Layup  mm /A Skin shear strength: Pz
L - h Inner skin thickness: _ Type _mm /A FE23b Perimster shear sirength - 15000N: =VALUE! N
) e . ; srimater shear strangth - : ]
Minimum - Fastener spacing. edge. or corner distance: mm M/A Fasteners per insert: Insert Perimeter on bulkhead: mm /A Tearout strength =15000N: #VALUE! N
Skin shear StI'BrIEth' D DDE+DD PE N;"A Ers per backing plate:| Backing plate thickness:| mm N/A
) s Tacking plats perimster on bulkhsad: mm NFA
F823b Perimeter shear strength =15000N: #VALUE! N M/A Minimum - Fastener spacing. edge. or corner distance:| mm A Bonding AIF to compaozite Front Bulkhead
. | Skin shear strength: 0.00E+00 Pa /A F.823c |5 there an opening in the Front Bulkhead?
) ) . . 1 ; - € ulthez
Tearout strength >15000N: #VALUE! N MSA F823b Perimeter shear strength > 15000N: #VALUE! N /A Vihat s the bianc rame of the schesie?
Tearout strength =15000N: #VALUE! N NSA Minimum shear / peel strength of adhesive:
F553 % adhesive reduction for safety factor: 0 ./ 2
Minimum bond are: [ |mm"2
Caleulsted bond shiergth:
Bonding AIP to compo: lelztad berd stianst
F823ec Is there 2n opening in the Front Bulkhead?|
Whatis the brand name of the adhesive? P 8230
Minimum shear / pesl strength of adhssive: Dass the AIP form the front bulihesd of the monssooue?
F553 50% zdhssive reduction for safety factor 0 N/mm*2 Type SES Tab Name OF Enclosing Layup Usec: |
Minimum bond srea:[__ |mm*2 BLANK Skin used:[
Calculated band strength: AIP Perimeter Length:
I 20 2 3 B d d d d d Scaling option, layup repeats: [ |Laminate thickness: Type  mm
Skin shear area - centerling x L thickness: #VALUE! m~2
n , bonded was added. wine ) L
F823d Single tearout path = N:
Front Hoop Lamination:
Lzp joirt strength:  Type
Total bond width incluting both sides of the Front Hoom: [ ]
Bord shezr zres 0 2
Faz3d Bond failure ==120000N: #YALUE! SVALLE!

11



Caution: AIP Attachment

For Centerline Inserts, it is
subject to "Welded Inserts".

Bolting AIP to tube Front Bulkhead
F.8.2.3.b  Locate Al bolts through FB tube inserts or on tabs:;]  Centerline Inserts

Since AIP Inserts is judged as "YES" in
the "F.3.4.3 Welded Inserts" sheet,

enter it in this sheet. ' /

ALY TTUISS UVET &1L Uiy i \
FULL CROSS-SECTION INSERT

F.5.3.1,F3.4.3 - HDLB 'OVER 4mm, STEERING RACK PASS THROUGH
INSERT, OUTSIDE COLLAR, OR PLATE REQUIRED

F.3.2.1 required tubes?
'ube L 2 ﬂl—'ﬂ'zl AL

1 AIP Inserts: Yesl
|  EV'Accumulator: )

LIUCD LIS SLSCIE Tduh

| interrupt any required tubes?
ibe Chassis BO135: No

FILL OUT THIS TAB.

et 4 e e s ekt ame e ot e s el fareaas .
Inceart/™nllar rrace cartinnal area (A 27- mm™? I

r F.8 Front Protection F.2.4.2 Welded Inserts F.5.12 Bolted Members |




Caution: AIP Attachment

For “Offset Mount” Select the tab shape and enter (B), (L),

/ (T), and (H) according to the shape.

Bolting AIP to tube Front Bulkhead EQ
F.8.2.3.b Locate Al bolts through FB tube inserts or on tabs:| Centerline Inserts | E ns: EV Acc tab AY28-BI28 Mount thickness (B): mm
Maximum Fastener centerline offset from tube surface: [mm A o MOU”F length (L): mm
Mount cross section on tube surface: E/N/A o Mmlmum gusset thickness (T): mm
See diagrams: EV Acc tab AY28-BI28  Mount thicknes{Single Layer ¥ | N/A Minimum gusset height normal to mount face (H): mm
Mount lengt T:g’ﬁ:g: N/A
Minimum gusset thicknes| u-shape N/A
Minimum gusset height normal to mount fac{Rectangular Tube N/A
These [iictures are interpreted as "the gray hatched [ Single L L-Shape )
surface is the welded surface". Ingle Layer ) P
| L ] L | -
I . | [ = | i 13|
| |
o = ) | : | ' ‘ | I
1 = s =_J|
! | . d ‘ H1 H2 H .
_ = | — | | £ |_|
B[ |
L U - - Consider how to attach the tab to the FBH,
CROSS SECTION | SINGLE LAYER —— interpreting that the load in the direction of the arrow
MOUNT THICKNESS (8) 8 ) 5 L is applied to the gray welded surface. )
MOUNT LENGTH (L) L ) 1
MINIMUM GUSSET THICKNESS (T) L (M | min (11, 712,73, T2)
MINIMUM GUSSET HEIGHT (H) B (H) | min (M1, H2)
L ‘T
T A [L-Shapel sample
: )
| T
— J 1
B U i
L-SHAPE 3
P . = [ : . AN Weld surface
o Y — Direction of load |
M min (T1, T2)
« u (H) min ( H1, H2) 13




Physical Test Fixture Guidance

Attach requested evidence.

Enter a CAD drawing or photo showing the required dimensions in each blank.

BLANK Physical Test Fixture Guidance

F.8.7.6.b The tested IA must be attached to a structurally representative section of the chassis.

Over 200mm

Front Bulkhead Outside to Outside Height: 0 mm BLANK

Reproduce 50mm or
Front Bulkhead Outside To Outside Width: 0 mm BLANK ji*W|! M‘
F.8.7.6.c Fixture Thickness on table >=50mm: mm BLANK ——] 1 ol
F.8.4.2.a Tested |A starting length > 200mm: mm BLANK :
F.8.4.2b Custom IA WIDTH over 200mm length >= 200mm: mm N/A 2
Custom IA HEIGHT over 200mm length >= 100mm: mm N/A 5 od

wsim o m Illm_

|
LN ]
o

= ’."
e e Y i VY

The CAD drawing cited is frbm Ibaraki University.
The drawings are very clear and easy to review.
I won't go into details, but I'll show you with respect.

1

| B ES | EhonE |

14



Physical Tests

Input items are different between semi-static and dynamic.
Fill in the blanks required for each. It has to be "EQ".

Impact Attenuator And / Or Wing Failure Test

Type of test used?: BLA
Name of Test Facility: BLA
Dates of tests: BLA
Maximum crushed displacement: mm N/A
Post crush displacement, demonstrating any springback: mm N/A
Crushed attenuator height: mm N/A
F.8.7.6d Al plate deformation: mm N/A

F.8.7.2b All calculated values must be based on a mass of 300kg and an initial velocity of 7m/«
F.8.7.7a Average deceleration from a dynamic test must be calculated from raw, unfiltered dat:
F.8.7.7b Peaks above 40g must not be seen after the application of specific filtering. See rule.

F.8.7.2b Theimpact attenuator must absorb at least 7350J. Springback may be ignored.

Make sure to use stepwise integration: current_force*(current_disp-prev_disp)+previous_total
Do not assume steps are identical. Use similar procedure for average force.

INCORRECT: Final_force*final_displacement, or negative energy slope when there is positive fo

Peak attenuator force:

N

Peak attenuator only deceleration <= 40g: g
Average attenuator force: N
g

J

J

Average attenuator only deceleration <= 20g:
Energy absorbed >= 7350J:
Energy absorption check:

F.8.7.2b
7350

Composite AIP 120kN Physical Test

Teams may use a crushed attenuator of the version installed on the car to test a composite AIP.

Split the data following the IA test for the IA sections above and the 120kN test below.

Type of test used?:
Name of Test Facility:
Dates of tests:

Maximum crushed displacement: mm

Post crush displacement, demonstrating any springback: mm

F.8.7.6d Al plate deformation: mm
F.8.3.1.b Maximum AIP force > 120kN: N

N/A
N/A
N/A
N/A
N/A
N/A
N/A

15



Physical Tests

Attach requested evidence.

Insert Test Pictures - may be added below: -
(a.) IA and FB test fixture before the test Physmal Tests

(F.8.7.4.d) which also shows the method of

F8.4. . slis O = A C ad J OLO Cl
spacing AIP at least 50mm from any rigid
D e e (e date
structure (F.8.7.6.c) FaT. =
(b.) IA, Anti-Intrusion Plate after the IA test aKe a photo e date e photo

(F.8.7.4.d) which shows the deflection was less |rr|p

than 25.4mm (F.8.7.6.d)
(c.) IA / AIP Force Displacement Curve

test used™:
rre o f Tt Forilit:

(d.) IA Energy Displacement Curve Dates of teste:

Over 200mm

lt
$

=

e_asure the dimensions
and include photos before |
and after the test.

®Photo before impact attenuator test

@Reproduce 50mm or more from the penetration (1) Photograph after impact attenuator test
prevention plate, and put the impact attenuator on it. (2) Measure the amount of deformation of the

* We recommend placing a plate on the tip of the foot penetration prevention plate

and welding! (3) Measure the amount of IA springback 16




Physical Tests

Force Displacement Curve (kN)

70.000 Peak attenuator force = 00.00 (kN)
60.000
50.000
g 40.000 | Average attenuator fprce = 00.00 (kN)
L8]
5 30000 /\/ \ /_/
(58

nmo  Graph data during testing
wwo - Show the grounds (calculation formula)
. for obtaining the peak G/average G

0.000
0 10 20 30 40 50 60 70 80 90 100110120 130 140 150 160 170 180 190 200 210 220
Displacement (mm)
Energy Displacement Curve (j)
8000 Energy absorbed =0000 (j)

=°%  Graph the absorbed energy

wn Indicate the grounds (calculation formula)
500 for obtaining the absorbed energy

2000
1000
0

0 10 20 30 40 50 60 70 80 90 100 110120 130 140 150 160 170 180 190 200 210 220

Energy (j)

Displacement (inm)

Maximum load d*
Crush
b
X
® Average lo
o
Test result 3
LN
m -
™~ displacement

(mm)

Paste in logged data from test below:

Itiz acceptable to rezample the data ata
lowar frequency to reducse the number of
datapointz. Repeat the weightad average

force and energy calculationz in columns

three and four. Do not assumae all steps are
Disp. Force Weighted Energy
mm M Average 1
A A Force A
15 6511 N 12.386
[+ [+ [+
1 4 0.004
2 35 0.039

It is recommended to f||| in every 1 mm.

It is recommended to show the calculation formula
that shows how the average load and absorbed
energy were obtained.

Shows data up to
maximum displacement

17




supplement

Continuously compress the attenuator with a compression tester and find the reaction force (KN)
against the stroke (mm) at that time.

The final energy is obtained by accumulating the energy required for minute deformation
(measured force * deformation amount of unit length), and finally reaching 7350j or more
determined by the rule.

The energy for the amount of deformation accumulates the numerical value = integrates > 0 to
deformation (until complete collapse) accumulates the energy.

Energy = F[N]*S[m] = F[kN] 1000 * S [mm]/1000
Deceleration = F [N] /300kg* 9.8ms= F [N] /2940=0G

Create materials for IAD by referring to the following sample.
Impact Attenuator Energy calculation sample sheet FOI’CG [kN]
100

50 /\ —— v

measuring data Attach raw data.
measuring data

Force [kN]

Force [kN]

Energy=F*Displaceme 0 50 100 150 200 250

unit [N*m] Displacement [mm]
Displacement [mm] Force [kN] Energy [J = kN*1000%mm/900]
0 0 0
1 10 10 Energy [J = kN*¥1000*mm/1000]
2 20 30
3 % 6o | 15000
4 31 91 10000 -
5 29.4 1204 T Energy [J =
6 33 153 4 SORC kN*1000%mm,/1000]
Ji 35 188.4 0 \ \ | | ‘
8 36 224 4 0 50 100 150 200 250
9 38 262.4
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Sheet1

		Impact Attenuator Energy calculation sample sheet

		measuring data1

				measuring data2

						Energy=F*Displacement [J]

						unit [N*m]

		Displacement [mm]		Force [kN]		Energy [J = kN*1000*mm/1000]

		0		0		0

		1		10		10

		2		20		30

		3		30		60

		4		31		91

		5		29.4		120.4

		6		33		153.4

		7		35		188.4

		8		36		224.4

		9		38		262.4

		10		40		302.4

		11		45		347.4

		12		50		397.4

		13		51		448.4

		14		52		500.4

		15		55		555.4

		16		58		613.4

		17		59		672.4

		18		60		732.4

		19		61		793.4

		20		62		855.4

		21		63		918.4

		22		64		982.4

		23		65		1047.4

		24		66		1113.4

		25		70		1183.4

		26		80		1263.4

		27		85		1348.4

		28		87		1435.4

		29		86		1521.4

		30		80		1601.4

		31		70		1671.4

		32		65		1736.4

		33		50		1786.4

		34		52		1838.4

		35		48		1886.4

		36		45.8		1932.2

		37		45.9		1978.1

		38		46		2024.1

		39		46.1		2070.2

		40		46.2		2116.4

		41		46.3		2162.7

		42		46.4		2209.1

		43		46.5		2255.6

		44		46.6		2302.2

		45		46.7		2348.9

		46		46.8		2395.7

		47		46.9		2442.6

		48		47		2489.6

		49		47.1		2536.7

		50		47.2		2583.9

		51		47.3		2631.2

		52		47.4		2678.6

		53		47.5		2726.1

		54		47.6		2773.7

		55		47.7		2821.4

		56		47.8		2869.2

		57		47.9		2917.1

		58		48		2965.1

		59		48.1		3013.2

		60		48.2		3061.4

		61		48.3		3109.7

		62		48.4		3158.1

		63		48.5		3206.6

		64		48.6		3255.2

		65		48.7		3303.9

		66		48.8		3352.7

		67		49		3401.7

		68		49.2		3450.9

		69		49.4		3500.3

		70		49.6		3549.9

		71		49.8		3599.7

		72		50		3649.7

		73		50.2		3699.9

		74		50.4		3750.3

		75		50.6		3800.9

		76		50.8		3851.7

		77		51		3902.7

		78		51.2		3953.9

		79		51.4		4005.3

		80		51.6		4056.9

		81		51.8		4108.7

		82		52		4160.7

		83		52.2		4212.9

		84		52.4		4265.3

		85		52.6		4317.9

		86		52.8		4370.7

		87		53		4423.7

		88		53.2		4476.9

		89		53.4		4530.3

		90		53.6		4583.9

		91		53.8		4637.7

		92		54		4691.7

		93		54.2		4745.9

		94		56.5		4802.4

		95		56.6		4859

		96		56.7		4915.7

		97		56.8		4972.5

		98		56.9		5029.4

		99		57		5086.4

		100		57.1		5143.5

		101		57.2		5200.7

		102		57.3		5258

		103		57.4		5315.4

		104		57.5		5372.9

		105		57.6		5430.5

		106		57.7		5488.2

		107		57.8		5546

		108		57.9		5603.9

		109		58		5661.9

		110		58.1		5720

		111		58.2		5778.2

		112		58.3		5836.5

		113		58.4		5894.9

		114		58.5		5953.4

		115		58.6		6012

		116		58.7		6070.7

		117		58.8		6129.5

		118		58.9		6188.4

		119		59		6247.4

		120		59.1		6306.5

		121		59.2		6365.7

		122		59.3		6425

		123		59.4		6484.4

		124		59.5		6543.9

		125		59.6		6603.5

		126		59.7		6663.2

		127		59.8		6723

		128		59.9		6782.9

		129		60		6842.9

		130		60.1		6903

		131		60.2		6963.2

		132		60.3		7023.5

		133		60.4		7083.9

		134		60.5		7144.4

		135		60.6		7205

		136		60.7		7265.7

		137		60.8		7326.5

		138		60.9		7387.4		Energy >7350 [j] limit Line						average (B10:b148)

		139		61		7448.4								53.1467625899		[kN]

		140		61.1		7509.5

		141		61.2		7570.7

		142		61.3		7632

		143		61.4		7693.4

		144		61.5		7754.9

		145		61.6		7816.5

		146		61.7		7878.2

		147		61.8		7940

		148		61.9		8001.9

		149		62		8063.9

		150		62.1		8126

		151		62.2		8188.2

		152		62.3		8250.5

		153		62.4		8312.9

		154		62.5		8375.4

		155		62.6		8438

		156		62.7		8500.7

		157		62.8		8563.5

		158		62.9		8626.4

		159		63		8689.4

		160		63.1		8752.5

		161		63.2		8815.7

		162		63.3		8879

		163		63.4		8942.4

		164		63.5		9005.9

		165		63.6		9069.5

		166		63.7		9133.2

		167		63.8		9197

		168		63.9		9260.9

		169		64		9324.9

		170		64.1		9389

		171		64.2		9453.2

		172		64.3		9517.5

		173		64.4		9581.9

		174		64.5		9646.4

		175		64.6		9711

		176		64.7		9775.7

		177		64.8		9840.5

		178		64.9		9905.4

		179		65		9970.4

		180		60		10030.4

		181		62		10092.4

		182		63		10155.4

		183		65		10220.4

		184		66		10286.4

		185		70		10356.4

		186		71		10427.4

		187		72		10499.4

		188		73		10572.4

		189		74		10646.4

		190		75		10721.4

		191		75.2		10796.6

		192		75.4		10872

		193		75.6		10947.6

		194		75.8		11023.4

		195		76		11099.4

		196		76.2		11175.6

		197		76.4		11252

		198		76.6		11328.6

		199		76.8		11405.4

		200		77		11482.4
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Sheet1

		Impact Attenuator Energy calculation sample sheet

		measuring data1

				measuring data2

						Energy=F*Displacement [J]

						unit [N*m]

		Displacement [mm]		Force [kN]		Energy [J = kN*1000*mm/1000]

		0		0		0

		1		10		10

		2		20		30

		3		30		60

		4		31		91

		5		29.4		120.4

		6		33		153.4

		7		35		188.4

		8		36		224.4

		9		38		262.4

		10		40		302.4

		11		45		347.4

		12		50		397.4

		13		51		448.4

		14		52		500.4

		15		55		555.4

		16		58		613.4

		17		59		672.4

		18		60		732.4

		19		61		793.4

		20		62		855.4

		21		63		918.4

		22		64		982.4

		23		65		1047.4

		24		66		1113.4

		25		70		1183.4

		26		80		1263.4

		27		85		1348.4

		28		87		1435.4

		29		86		1521.4

		30		80		1601.4

		31		70		1671.4

		32		65		1736.4

		33		50		1786.4

		34		52		1838.4

		35		48		1886.4

		36		45.8		1932.2

		37		45.9		1978.1

		38		46		2024.1

		39		46.1		2070.2

		40		46.2		2116.4

		41		46.3		2162.7

		42		46.4		2209.1

		43		46.5		2255.6

		44		46.6		2302.2

		45		46.7		2348.9

		46		46.8		2395.7

		47		46.9		2442.6

		48		47		2489.6

		49		47.1		2536.7

		50		47.2		2583.9

		51		47.3		2631.2

		52		47.4		2678.6

		53		47.5		2726.1

		54		47.6		2773.7

		55		47.7		2821.4

		56		47.8		2869.2

		57		47.9		2917.1

		58		48		2965.1

		59		48.1		3013.2

		60		48.2		3061.4

		61		48.3		3109.7

		62		48.4		3158.1

		63		48.5		3206.6

		64		48.6		3255.2

		65		48.7		3303.9

		66		48.8		3352.7

		67		49		3401.7

		68		49.2		3450.9

		69		49.4		3500.3

		70		49.6		3549.9

		71		49.8		3599.7

		72		50		3649.7

		73		50.2		3699.9

		74		50.4		3750.3

		75		50.6		3800.9

		76		50.8		3851.7

		77		51		3902.7

		78		51.2		3953.9

		79		51.4		4005.3

		80		51.6		4056.9

		81		51.8		4108.7

		82		52		4160.7

		83		52.2		4212.9

		84		52.4		4265.3

		85		52.6		4317.9

		86		52.8		4370.7

		87		53		4423.7

		88		53.2		4476.9

		89		53.4		4530.3

		90		53.6		4583.9

		91		53.8		4637.7

		92		54		4691.7

		93		54.2		4745.9
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		39		46.1		2070.2

		40		46.2		2116.4
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